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CviiFIDEfTTAl. NPG REPORT NO, 1146 

Modification and Test of Fin Assembly for 
Bomb, G,h, 1000 Lb. Low Drag, Type LX 10 idod 9 

SUJfiESIfi 

1. This is a final report on a test of the Bomb, G.P., 1000 lb* 
Low Drag, Type EX 10 Mod 9 with a modified fin assembly performed 
under Task Assignment Ho, NPG-Re3c-321-l-53» The modification 
consisted of canting the fins two (2) degrees in a right hand 
screw direction* 

2. This test was conducted to determines 

a* The spin and yaw of the modified bomb during free fall 
from release to impact* 

b* The ballistic coefficients and dispersion of the modified 
bomb. 

c. The presence and extent of vibration vrtien carried exter- 
nally on high speed aircraft* 

3* The results indicate that; 

a* The EX 10 Mod 9 Bomb, modified with two (2) degree canted 
fins, develops a spin rate of approximately 12 r.p.s* at 44 sec- 
onds of fall* 

b* The yaw of the bomb in the lower part of the trajectory 
is less than five (5) degrees* The magnitude of initial yaw and 
rate of damping were not observed* 

c* Reciprocal ballistic coefficients for drops from 30.000 
feat of the modified bomb are 0.116 for time of fall and 0*086 
for range* 

d* For drops from 30,000 feet at 140 to 160 knots indicated 
air speed, dispersion in range and deflection is about 1*5 mils* 

e* For drops from 30.000 feet altitude, the averago deflec- 
tion is about three (3) oils to tho left* 
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Modification and Test of Fin Assembly for 
Bomb, G.P., 1000 Lb. Low Drag, Type EX 1C Hod 9 

4. It is concluded thatt 

a* The spin induces a slight deflection of the bomb to the 
left. 

i 

b. The bomb, as a result of this modification, has good 
flight and very small dispersion. 

c. The bombs with two (2) degree canted fins when carried 
externally, do not impart any unusual flight characteristics to 
propeller driven aircraft at speeds up to 400 knots. 

5«  It is recommended that: 

a. Two (2) degree canted fins be used to stabilize the Low 
Drag, Typo EX 10 Bombs. 

b. The two (2) romaining modified boabs be dropped from 
altitudes at which good ground photographs of the release are 
possible and at as high an air speed as possible for information 
on initial yaw and rate of damping of initial yaw. Furthermore, 
two unmodified bombs be dropped under the same conditions for 
comparison. 

\ 

r 
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Modification and Test of Fin Assembly for 
Bomb, G.P., 1000 Lb, Low Drag, Typo EX 10 Llod 9 

EABI P 

INTRODUCTION 

1. AUTHORITY I 

This test was conducted under Task Assignment No* NPG-Re3c- 
321-1-53 authorized by reference (a) and in accordance with refer- 
ences (b) and (c)« 

2. REFERENCESt 

a* BUORD Conf ltr NP9 Rc3c-BEK*mp Sor 42777  of 29 Jul 1952 
b. BUCRD Conf Spd ltr Ro3c-L*Eigg F41-6 Sor 47139 of 

4 Nov 1952 
c* BUORD Rest dispatch 0520272 of Dec 1952 
d* NPG Conf ltr CVXiBFBievc All/3c321-l Ser 30366 of 

9 Feb 1953 to BUORD 
e. NPG Conf Report No. 1116 of 29 April 1553 

3. BACKGROUNDS 

a* In a test at the Naval Proving Ground on 26 August 1952 
throe (3) EX 10 iiod 9 Bombs with tail assemblies manufactured by 
ithe Scaifo Company of Oakmont, Pennsylvania, wore released from 

an AD-2 type aircraft in horizontal flight at an altitude of 
31*790 feet* Indicated airspeods at time of release wero approxi- 
mately 135 knots* Two (2) of the three (3) bombs developed 
approximately 35 dogroos yaw after falling half way to tho ground* 
One (1) of the bombs maintained this amount of yaw throughout the 
last half of its trajectory. Tho yaw of the other bomb damped to 
about 10* and finally increased again to about 35 degreos at 
impact* The third bomb did not appoar to develop more than 
five (5) dogroos yav; throughout its trajectory. An analysis of 
the film taken of those drops revoaled that tho spin rate of the 
two (2) bombs that dovolopod large yaw was 1*2 and 1*0 revolutions 
per second at impact* This rosuited in spin distances of 720 and 
900 feat, respectively. It was noted that the yaw oscillation 
distances at this time were also 720 and 900 feet, respectively* 
This relation was considorod to be significant* The spin rate of 
tho third bomb noar impact was 0*11 revolutions per second and its 
spin distance was 8,000 foot. Further study of the data taken on 
cthor low drag bomb drops revoalod that on all drops whero tho yaw 
was appreciable, the measured spin dlstancos and yaw oscillation 
distancos wero equal* 
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Modification and Tost of Fin Assembly for 
Boob, G*P*, 1C00 Lb, Low Drag, Typo ^: 10 Mod 9 

b. Whon yaw oscillation and spin distancos aro equal, "lunar 
.-notion" results. This moans that as tho bomb processes around the 
velocity vector, the sano side of the unit is always presented to 
the velocity vector* Under those circumstances, if a moment exists, 
caused by asymmotries in tho snapo of the unit or from tho tail 
structure, it is constantly directed in the same direction with 
rospoct to tho bomb and will, if it acts in the proper direction, 
add energy to the systom. This will cause the precession rate and 
yaw tc increase* V/hon tho yaw oscillation distance and spin dis- 
tance are not equal, the direction of the moment continually 
changos* Thus, part of the time it adds enorgy and part of tho 
time it removes enorgy from the systom; therefore, it would not 
load to an increase in yaw* An oxample of this is the Hod 9 unit 
which appeared to hove loss than fivo (5) degrees yaw throughout 
its trajoctory and had a spin distance at impact of 8000 feet* 
Inasmuch as the yaw was very small, the yaw oscillation distance 
could not be measurodj however, tho theoretical value calculated 
was 950 feet* The foregoing is discussed in more detail in refer- 
ence (e). In view of these facts, it was decided to try canting 
the fins cf a bomb so that the spin distance would be significantly 
different from the yaw oscillation distance* 

c* To accomplish the above, reference (b) requested that 
twelve of tho Mod 9 fin assemblies be modified by canting each fin 
about the mid point of the root chord to an angle of incidence of 
2*1/2 degrees so that a counterclockwise spin is obtained when 
looking head en at the be rib. It was further requested that these 
bembs bo dreppod from 30,000 foet at the highest airspeed attain- 
able with an AD type aircraft and that information en yaw and spin 
bo obtained* Subsequently, it was verbally requested that only 
eight (8) cf the bombs bo dropped and that ballistic coefficients 
and dispersion also be obtained* 

H 
I 

i 

I 

d* At the conclusion of this tost, referenco (c) roquested 
that flight tests be conducted on two (2)  of tho remaining Mcd 9 
bombs with canted fins en an F7F typo aircraft at the highost 
attainable speod in sustained flight and divos within the safe 
limits cf tho aircraft to detormine the presence and extent cf 
vibration. At tho cc nclusicn of this phase of the tost and as 
requested by roforenco (c). tho bombs were delivorod to Naval 
Aviation Ordnance Test Station, Chincotcague, Virginia, fcr tests 
on an F9F Aircraft. Reference (d) is a partial report to the 
Bureau cf Ordnance on tho flight tests* The flight tost data are 
Included in this report because of the limited distribution of 
reference (d). 
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Modification and Tost of Fin <tssenbly for 
Bonb, G.P., 1000 Lb. Low Drag, Typo EX 10 Mod 9 

4. OBJECT OF TESTi 

This tost was conducted on tho Bomb, G.P., 1000 lb. Low Drag, 
Typo EX 10 Mod 9 with a modified fin assembly to determinei 

a. The spin and yaw of each bomb during froo fall from release 
to impact* 

b. Tho ballistic coefficients and disporslon of each bomb. 

c. The prosonce and extent of vibration when carried externally 
on high speed aircraft* 

5. PERIOD OF TEST I 

a. Date cf Project Letter (reference (b))      4 Nov 1952 
(roferonce (c))      5 Doc 1952 

i b. Date Nocessary Material Received 2 Apr 1952 

c. Date Fin Modification Completed 7 Nov 1952 

d. Date Commencod Tost 12 Nov 1952 

e* Date Completed Drop Test 1 Dec 1952 

\ 

f. Date Completed Flight Tost 15 Doc 1952 

g. Date Bombs Deliverd to NACTS, 
Chlncoteague, Virginia 15 Doc 1952 
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CONFIDENTI*L NPG REPORT NO. 1146 

Modification and Tost of Fin Assembly for 
Bomb, G.P., 1000 Lb. Lew Drag, Typo EX 10 Mod 9 

PART C 

i PSIftlfcg W IESI 

6. DESCRIPTION CF ITEM UNDER TESTI 

Tho Boabs, G.P., 1000 lb. Low Drag, Typo EX 10 Mod 9 usod for 
this tost wero of tho sane typo as the bombs used for the tosts 
described In reference (e) with the exception of a simple fin 
modification. This fin modification consisted of replacing the 
positioning pin3 en the base of each fin with pins slightly off the 
fin base chord centerline. The forward pin was relocated to the 
right and the rear pin tc the left when the fin is viewed frca the 
base. Figure 1 is a base view of a standard and a modified fin. 
This modification was designed to give tho fins a 2*1/2 degree 
angle of attack with respect tc the bomb's longitudinal axis and 
produce a clockwise spin when the bomb is viewed from the rear. 
Figures 2, 3, and 4 are views of the tail assembly shoving the 
cant and fit of the modified fins* The bombs have a midsection 
diameter of 14 inches and a fin span of 19*625 inchos. The leading 
edge of fin is swept back 45* starting 19 inchos from tho tip of the 
tail. The trailing edge is 90° to bomb axis and 5*5 Inches from tho 
tip of the tail* The length of the tip chord is 7.333 inches. The 
total length of tho bomb is 120 inches. 

7. DESCRIPTION CF TEST EQUIPMENT I 

a. For taking fin alignments 
i? 

(1) A jig composed cf supports, strings and plumb bobs for 
ki establishing a horizontal roforonce lino ever the longitudinal axis 
*|      of the bemb. 

(2) A straightedge and rule for measuring the angle of the 
fin to the horizontal reforonco line. 

.. 

1 

« 

b. For determining freo flight characteristicst 

ll (1) An HD-2 type aircraft equipped with raoic for cemmuni- 
\|     cation with a ground control staticn, an AN/ARW-3 FM transmitter 

with 1000-cycle oscillator for transmitting bomb release signals to 
two (2) oscillograph stations, and three (3) 2tk 51 benb racks with 
microswitches which open when the bombs fall a measured distance 
and cut off the oscillator. 

CONFIDENTS 
SECURITY INFORMATION 



CONFIDENTIAL HPG AEi CRT NO. 1146 

Modification uncl Test cf Fin Asscibly fcr 
Bomb, G,P., 1000 Lb, Lew Drag, Typo EX 10 Mod 9 

(2) h  theodolite with right angle telescope and a stop- 
watch at the grcund ccntrol station for measurement of aircraft 
ground speed and direction cf aircraft, 

(3) *xi AHA»RC-1 VHF radio at the ground control station 
fcr communication with the aircraft, 

(4) Two (2) 35mm Mitchell chronograph camoras equipped 
with lenses of 40-inch focal length and mounted en modified Mk 31 
Quadruple Ma chine Gun Mounts. *sscclatoc equipment included radio 
and electronic oquipaent and gaseous dischargo lamps usod fcr 
registering master timing impulses en the Mitchell camera film. 
One (1) of the camoras was in the plane of the trajectory and about 
2000 yards from the impact area; the ether was about 9500 yards 
from the plane cf the trajectory and about 1000 yards up range. 
During the greater part of each drcp the cameras were operated at 
a rate of 4o frames per second. 

(5* A cine-theodclito phcto-triangulation system with 
three (3) Askania cine-theodolites equipped with lenses of 60 cm 
fecal length, two (2) oscillographs, mastor timing and transmitting 
equipment, and electronic equipment. The theodolites were located 
en a base line roughly perpendicular to the aircraft lino cf flight 
and 7000 yards long. Photographs wore taken by the theodolites at 
1/4 second intervals, 

(6) AN/FMQ-2 Radiosonde equipment fcr upper air density 
measurements and pilot balloons for upper air wind determinations. 

c. An F7F-3 typo aircraft was usod tc conduct the high speed 
vibration and buffeting tost, 

6, PROCEDURE! 

a. Fin alignment was checked by placing the bembs horizontally 
in a cradle and dropping plumb lines at the oxact tip cf the ncse 
and tail cone. Between these lines and slightly above the bomb, 
a horizontal longitudinal reference line was run. The bomb was 
then rotated about its longitudinal axis until the fin tc bo meas- 
ured was in a vertical position. The angle formed by a straight- 
edgo laid against the fin and the horizontal reforonco lino was 
then moasurod. 
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b. The bomb bodies were filled with a ceiaent-perlite mixture 
formulated to a specific gravity of 1.65. After filling * the bombs 
were sealed and the specific gravity of the loading checked. This 
was done by dividing the differences between the loaded and empty 
bomb weight by the weight of water held in a typical bomb (262 lbs.;. 
Centers of gravity were located by balancing the bomb on a Knife 
edge after the bombs were loaded and assembled* 

c. The eight (8) modified Type EX 10 Mod 9 Bombs used for a 
determination of flight characteristics were released singly from 
an AD-2 type aircraft in approximately horizontal flight. The 
aircraft was flown at a prescribed altitude of approximately 
30,000 feet and at a constant air speed toward a ground control 
station. A thoodolite at this station was used in directing the 
aircraft so that it remained on a prescribed bearing. The ground 
speed of the aircraft was determined on a dry run by timing the 
aircraft with a stop watch as it passed through two (2) given 
elevation angles on tho theodolite* The elevation angle to a 
desired release point was then calculated by using tho aircraft 
altitude and ground speed and tho estimated trail and time of fall 
of the bomb. A voico command transmitted when tho theodolite 
reachod this predetermined angle was used to indicate to the pilot 
that ho should rolease tho bomb. Tho interruption of a tono trans- 
mitted by tho AN/ARW-3 radio in the aircraft indicated that the 
bomb had fallen a distance equal to the throw of the microswitch 
on the bomb rack* This signal was recorded on oscillographs along 
with thoodolite triggering signals and chronograph camera synchro-, 
nizlng signals* Two (2) Mitchell chronograph cameras equipped with 
40 inch lonses were used to record spin and yaw of tho bombs. The 
determination of yaw involves measurement of the orientation of tho 
bomb appearing in the film takon by each camera* From these meas- 
urements and tho relative positions of the camoras and bomb, the 
orientation of tho bomb in three (3) dimensions is calculatod and 
compared with tho volocity vector from trajectory calculation** 
However, since the yaw was very small, the film was only qualita- 
tively examined and the maximum yaw was estimated* Spin rato was 
determined from tho Mitchell photographs by timing tho appoaJranco 
of a longitudinal stripe on the bomb as it rotated* Ballistic 
coefficients were computed on tho basis of thoodolite data of* the 
position and velocity of tho aircraft at release and of the bomb 
hoar impact; in addition, tho wind structure and atmospheric 
density wore used* On one (1) drop whore the bomb could nc^„ho 

observed before impact, theodolite data on the impact sp-V'sn v'9 

used; the time of tho splash was detormined from the U'.cch*?^  *" 
photographs* Tho ballistic coefficients wore adjusted/ #r'j>f -<**- 
age bomb weight of 957 lbs. Tho disporsions (standard >4e>$d£3 «>v/ 
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of an individual observation) in range, and timo of fall wero cal- 
culated from the adjustod ballistic coefficients and dispersion in 
deflection from observed deflections, corrected for wind and rota- 
tion of the oarth. Wind data wore obtained from two (2) theodolito 
observations of pilot balloons and density from rasondo observa- 
tions* 

d. High speed flight tests wore conducted by suspending 
two (2) modified bombs from the wing racks of an F7F-3 type air- 
craft* Divos were started from 10,000 feet to I5t000 feet. Thirty- 
one (31) dives were made at airspeeds of 340 to 400 knots* A total 
time of 16 minutes and 21 seconds was accumulated in this manner* 
In addition to the high speed time, the bombs were flown at air- 
speeds of 160 to 250 knots for 3 hours and 30 minutos to ascortain 
the effects of prolonged flight* 

9* RESULTS AND DISCUSSIONS 

a* Fin alignment measurements are tabulated in Table I* All 
of the individual fins were within the prescribed 2*1/2 degrees 
cant* Average fin cant angles for the bombs varied from 1 degree 
and 43 minutos to 2 degrees and 27 minutes* No correlation could 
be found between the average fin cant angle and the observed spin 
rate* This is probably bocause of the limited accuracy of the 
method used to measure fin cant angles* 

b* The average weight of the bombs with tails assembled and 
filled with a cement-perlite mixture formulated to a specific 
gravity of 1*65, was 957 lbs* The average center of gravity was 
71.70 Inches from the tip of the tail and about 1*5 inches forward 
of the midpoint of the two suspension lugs* General data on bomb 
loading are contained in Table II* 

c* Three (3) bombs were dropped from 30,000 foot on 12 Novem- 
ber and five (5) wero dropped on 1 December, 1952. The yaw of those 
bombs was not discernible in the 40" cauora chronograph film. It 
is estimated to have been less than five (5) degrees during the 
last half of the trajectory. Spin rates, as determined from the 
Mlcchell photographs, are tabulated as a function of time in 
Table III* The average spin rate was 12 r.p.s. at impact* For 
Drop No* 6 (1535 on 1 December 1952), the spin dista-ice for each 
two (2) seconds of fall was computed from tho observed velocity 
relative to the wind* These spin distancos are tabulated as a 
function of timo of fall in Table IV* Spin distances were not 
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computed for the other drops sinco thoy would be approximately the 
same as for this drop* For comparntive purposes a thooretical yaw 
oscillation distance is included in Table IV. From thoso figures 
it can be seen that the spin distance i3 not in close agreement with 
the thooretical yaw oscillation distanco for any approclable time* 

d* The height of thoso rcleasos (30,000 feet) and the distances 
of the camera stations prevented detailed observation of tho alti- 
tudo of tho bomb for ton (10) to twenty (20) seconds after release* 
Thorofore, information with rospoct to tho magnitude and damping of 
tho initial yaw is not available* It is not known what effect, if 
any. the canted fins would have on those quantities* Two (2) modi- 
fied bombs are available in addition to two (2) unmodified bombs 
which could bo used for a comparative study of tho flight shortly 
aftor release 

e. Reciprocal ballistic coefficients for time of fall and for 
range for tho subject bomb were found to bo 0*116 and 0*086, respec- 
tively. The mean deflection was found to bo 3.0 mils to the loft. 
This dofloction was probably caused by tho spin of the bomb, which 
would produco a "yaw-of-repose" to tho left of the velocity vector. 
Table V contains tho ballistic data for oach drop. Tho values 
obtained for the dispersion in time of fall, rango and deflection 
for drops from 30,000 foet at 140 knots indicated airspeed wore 
0.07 seconds, 1*5 mils and 1*8 mils, respectively* These values 
are not much larger than the uncertainties caused by the errors of 
measurement* Table VI shows a comparison of theso results with the 
results obtained for other modifications of tho EX 10 type bomb* 

f. Speeds up to 400 knots wore sustainod in the flight endur- 
ance tests with tho aodlfied bomb on tho F7F-3 type aircraft with 
no unusual flight characteristics* There was no visual damage to 
the tail assemblies after this test. A tabulation of flight times 
and speeds is containod in Table VII* 
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fjy-g ft 

sswmm 

10* It is concluded thatt 

a* The spin induces a slight deflection of the bomb to the 
left. 

b. The boob, as a result of the cantod fin modification, has 
good flight and very snail dispersion. 

c. The bombs with two (2) degree cantod fins, when carried 
externally, dc not impart any unusual flight characteristics to 
propeller driven aircraft at speeds up to 400 knots. 

m? s 

mwmtmm 

11. It is recommended that! 

a. Two 12) degree canted fins be used to stabilize the Low 
Drag, Type EX 10 Bombs. 

b. The two (2) remaining modified bombs be dropped from 
altitudes at which good ground photographs of the release are 
possible and at as high an airspeed as possible for Information on 
initial yaw and rate of damping of initial yaw. Furthermore, that 
two (2) unmodified bombs be dropped under the same conditions for 
comparison* 
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OCRTIDENTIAL NPO REPORT NO. 1148 

Modification and Tost of fin Aaoombly for 
Bomb, GJ>.,  1000 Lb* Low Drog, Typo 5Z 10 Koo 9 

TABLE 1 

PIN ALIOTMENT 

Drop No* Boob No* Pin 

1 814 Top Right 
Bottom Right 
Bottom Lsft 
Top Uft 

2 520 Top Right 
Bottom Right 
Bottom Left 
Top Loft 

3 828 Top Right 
Bottom Right 
Bottom Loft 
Top Loft 

4 321 Top Right 
Bottom Right 
Bottom Uft 
Top Loft 

5 319 Top Right 
Bottom Right 
Bottom Loft 
Top Loft 

6 330 Top Right 
Bottom Right 
Bottom Loft 
Top Uft 

Alignment 
(dogrooo—ttinuto o) 

2-23 
2-20 
2-37 
2-29 
rrTTt 

Aforogo 

Avorago 

1-49 
1-49 
1-86 
1 - S8 
1°    62t 

2-34 
2-18 
2-29 
2-08 

Avorogo      2s   22* 

1-41 
1-3? 
2 - C8 
1-44 

A*r*go      1°   48* 

1-44 
1-61 
1-41 
1 - 61 

Atorago      1°   47« 

1-41 
1-41 
1 - 3T 
1 - 66 

Aforogo      1°   43* 

i 
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Modification and 
Bomb,  O.P.,  1000 Lb 

Tost of Pin Assembly for 
• Low Drag,  Type EX 10 Mod 9 

TABIE I (Continued) 

Drop No. Bomb No. Fin 

Top Right 
BottOB Bight 
Bottom Uft 
Top Loft 

Alignment 
{degrees—minutes ) 

7 529 1-65 
1-46 
1-63 
1-66 

Average      1°   63* 

8 322 Top Right 
Bottom Right 
Bottom Left 
Top Left 

2-06 
2-23 
2-16 
1-41 

Average 06» 

3 

I 

i 
i CONFIDENTIAL 
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CONFIDENTLY NPO RfTORT HO. 1140 

mbdlfioation and Teat of Fin Ai$attbly for 
Bomb, G.F., 1000 Lb* Low Dm*, Typt K 10 Mod 9 

5 
i 

I 

TABU  II 

Bomb 
Ho. 

Empty 
without 

Tall 
Aasombly 

OENERAL DATA ON BCMB LOADING 

Sp» Or* 
of 

Filler 
Drop 

Mo. 

Loaded 
without 

Tail 
Aaeembly 

Loaded 
with 
Tall 

A*.«mbly 

Might 
of 

Pillar 
(lb.) 

CO. 
from 
Tall 

(inohoo) 

1 814 468 908 984 420 1.61 71.70 

2 880 478 908 968 428 1*64 71.68 

8 828 470 900 949 426 1*68 71.78 

4 881 488 921 969 488 1.05 71.80 

6 819 488 919 968 456 1*66 71.78 

6 880 488 914 961 481 1*68 71.05 

T 828 482 911 969 429 1*64 71.78 

8 822 409 887 988 416 1.80 71.62 

i 
CONFIDENTIAL 
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CONFIDENTIAL NPG REPORT NO. 1148 

Modification and Tart of Pin Assembly for 
Bosfc,  0,P.4,  1000 Lb. Low Drag*  Typo EX 10 Mod 9 

TA3I2 IV 

SPIN AND TAW OSCILLATION DI3TAKCE AS A FUNCTION OP THE OP PALL 

Drop No* 6, released at 1536 on 

Tiae of 
Pall 

(seoonds) 

z 
4 
6 
8 

10 
i 12 
1 14 

16 
16 
20 
22 
24 
26 
28 
80 
82 
84 
86 
88 
40 

i 42 
i 44 

on 1 December 1962 

Spin Theoretioal Yaw 
Distance Oaoillation Distance* 

(feet) (feet) 

2570 1510 
1280 1500 
817 1490 
628 1480 
526 1470 
454 1460 
399 1440 
356 1410 
320 1390 
291 136ft 
268 1340 
242 IS 10 
222 1270 
208 1240 
186 1210 
170 1170 
156 1130 
144 1100 
133 1060 
124 1020 
116 960 
109 96ft 

• Computed negleotlng the effect of spin on the yaw oscillation distanoe* 

CONFIDENTIAL 
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CONFIDENTIAL NPO REPORT NO. 1146 

Modification and Test of Fin Assembly far 
Bonk.  Q.P.,  1000 Lb. Low Drag,  Type EX 10 Mod 9 

TABLE 7 

BALLISTIC DATA 

Drop 
No. Date 

11/12/52 

Tin* 

1227 

Release 
Altitude 

ft. 

Indioated 
Air Speed 

lets. 

Reolprooal Bal. 
Coef.l 

Time          Range 

•109           .097 

Defleetion5 

mils 

1 30368 160 -0*9 

2 11/12/52 1238 30332 160 .113 •106 -5.3 

8 11/12/52 1246 30258 160 .112 .084 -4.7 

4 12 A/52 1510 2 
150  2 i 2  2 

5 12/1/52 1519 29990 155 •113 •066 -2.1 

6 12/1/62 1556 30266 160 •119 •066 -4.6 

7 12/1/52 1621 30069 146 .126 •067 -1.2 

8 12/1/52 1630 30065 150 •121 •096 -2*1 

Average •116 •086 -3.0 

Std . DeT.5 •006 •015 1*8 

SqulTt dent of Std . D»T.4 •07 eeo 1.6 mils 1.8 

Adjusted to an average bomb weight of 956*6 lbs* 

Release signal failed 1 no data oemputed. 

Standard Deviation 

4 

i <xi : *> .i/l * 
n - 1 j 

For bombs released from 30.000 feet at 140 knots indioated air speed* 

6AdJusted to no wind end non-rotating earth* 

«. 
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CONFIDENTIAL NPG REPORT HO. 1148 

Modification and Tost of Pin Assembly for 
Bomb,  G.P.,  1000 Lb. Low Drag*  Type EX 10 tod 9 

TABLE VII 

PLIGHT TEST 

Plight 
No. 

DiVQS 

Dive 
Speed 

Dive 
Time 

(min-soo) 

Cruise 
Speed 
(kts) 

Cruise 
Time 
(min)                      Remarks 

1 0 0 0-00 250 48        Ho Buffeting-No 

2 S 
5 

360 
400 

1-15 
1-15 

200 
250 

15                                • 
15                                 " 

S 2 360 0-50 200 24                                 • 

4 3 
S 

360 
398 

1-12 
1-09 

180 
200 

16                                 " 
15                                  • 

5 8 340 6-00 200 18 

6 5 360 2-40 200 30                                  • 

7 4            360 

31 dives 

2-00 200 30                                  " 

Totals 16 Min-21 seo 3 hrs 30 min 
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CONFIDENTIAL NPG REPORT NO. 1148 

Modification and Test of Fin assembly for 
Bomb, G.P#, 1000 Lb. Low Drag, Typo Hi. 10 tfod 9 
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Bureau of Ordnances 
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Ro3 1 
Ro3c 7 
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Armed Servicos Tochnical Information Agency 
Document Service Center 
Knott Building 
Dayton 2, Ohio 1 

Commanding General, Aberdeen Proving Ground 
Aberdeen, Maryland 
Attni Technical Information Section 
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Commander, Operational Development Force, 
U. S. Atlantic Fleet, U. S. Naval Base, 
Norfolk U, Virginia 1 

Navy Research Section, 
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(Via BUORD Roj) 2 

Superintendent 
Naval Gun Factory 2 

Bureau of Aeronautics 
Attni *rmament Section 2 
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Naval Auxiliary Air Station 
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Air Material Command Liaison Officer 
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Aberdeen, Maryland 2 
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CONFIDENTIAL VPQ p^p^j N0# U4a 

Modification and Tost of Fin /.ssombly for 
Bomb, G.P., 1000 Lb. Low Drag, Tyre EX 10 Mod 9 

Naval Liaison Officer 
US^FPGC, Eglin Fiold, Florida 1 

HOTS, Inyokorn, California 1 

Naval Air Development Centor 
Johnsvllle, Pennsylvania 1 

U. S. Air Force, *MC Engineering Field Office 
ROOD 1833» Main Navy Building 
Navy Department, Washington, D, C« 2 

Commanding Genoral 
Air Force Armament Center 
Eglin Air Force Base, Florida 
Attnt Technical Library 1 

Commanding Officer 
Plcatlnny arsenal 
Dover, Now Jersey 
Attm Technical Division 1 

Commanding Officer 
Plcatlnny Arsenal 
Dover, New Jersey 
Attni Technical Division-Bomb Unit 1 

Local tot 

OV 1 
OVX 1 
0KB 1 
File 1 
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